It has been suggested that some radio-loud narrow-line Seyfert 1 contain relativistic jets, on the basis of their flat-spectrum radio nuclei and studies on variability. We present preliminary results of an ongoing investigation of the X-ray and multiwavelength properties of 5 radio-loud NLS1 based on archival data from Swift and XMM-Newton. Some sources present interesting characteristics, very uncharacteristic for a radio-quiet narrow-line Seyfert 1, such as very hard X-ray spectra, and correlated optical and ultraviolet variability. However, none of the studied sources show conclusive evidence for relativistic jets. γ−ray observations with Fermi are strongly recommended to definitely decide on the presence or not of relativistic jets.
Introduction
The radio-loudness phenomenon, i.e. the dominance of radio over optical emission, is still poorly understood. Basically, it is known that a small percentage of Active Galactic Nuclei (AGN) displays this type of activity, which is commmonly ascribed to the presence of a relativistic jet (Urry & Padovani 1995) , but the physics necessary to explain the generation, collimation, and evolution of the jet is yet to be known (e.g. Blandford 2001) . Among the possible Email address: foschini@iasfbo.inaf.it (L. Foschini).
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ways to investigate this problem, one is to study the population of radio-loud narrow-line Seyfert 1 galaxy (NLSy1). Indeed, NLSy1 -as a peculiar subclass of Seyferts -are generally radio-quiet, but a small percentage (< 7%, Komossa et al. 2006 ) of this population is radio-loud, i.e., with the ratio R between the 5 GHz and B filter (4400Å) flux densities greater than 10, according to the definition by Kellermann et al. (1989) . Therefore, it is worth investigating this type of sources to understand the origin of the radio loudness and, if due to a relativistic jet, how this is possible in a population of active nuclei that are mostly radio quiet.
After a few isolated cases of radio-loud narrow-line Seyfert 1 galaxies (e.g. Padovani et al. 2002) and early surveys (e.g. Zhou & Wang 2002 , Komossa et al. 2006 , Whalen et al. 2006 , the advent of the Sloan Digital Sky Survey (SDSS) made it possible to perform large scale surveys (Zhou et al. 2006 , Yuan et al. 2008 . Particularly, Komossa et al. (2006) , with a sample including also sources with weak radio loudness (R 10), found that most of radio loud NLSy1 are resembling to GHz-Peaked/Compact Steep Spectrum sources (GPS/CSS), which in turn are believed to be the young stage of quasars (e.g. Guainazzi et al. 2006 , Stawarz et al. 2008 . Yuan et al. (2008) analyzed a sample of strong radio loud objects (R 50) and suggested similarities with high-energy peaked BL Lac Objects (HBL). Specifically, Yuan et al. (2008) claim to have found examples of "high-frequency peaked flat spectrum radio quasars" (HFSRQ, see Padovani 2007) , which are quasars with synchrotron peak in the X-rays. This type of source is not foreseen by the classical "blazar sequence" ) and therefore the discovery of such types of sources can represent a failure in the "sequence". Although some examples have been suggested (see Padovani 2007 for a review), no conclusive evidence has been presented. In addition, recently suggested that such type sources can exist and can be in agreement with the sequence by assuming that the jet is dissipating most of its energy beyond the broad-line region.
Therefore, since the study of radio-loud NLSy1 could have impact on the understanding of radio-loudness and the blazar sequence, we engaged in a study of a sample of these sources, by taking advantage of the power of XMM-Newton and Swift in giving simultaneous optical/UV/X-rays data. This allowed us to perform multiwavelength variability studies and to build spectral energy distributions (SED), which can be reproduced with some models generally applied to blazars. 
Sample selection and analysis
We performed a cross-correlation between the radio-loud NLSy1 reported in Zhou et al. (2002) and Komossa et al. (2006) , plus some specific source like 1H 0323 + 342 (Zhou et al. 2007) , and the archives of publicly available data of XMM-Newton and Swift. We found data for 10 sources, but not all were useful. Indeed, the XMM-Newton observation of IRAS 01506 + 2554 was severely affected by soft proton flares (anomalous high background) and no useful data remained after a proper screening. B3 1702+457 and MS 1346.2+2637 show a complex X-ray spectrum with emission lines and appear quite similar to typical Seyfert galaxies (indeed, their radio loudness is very low: R = 11 for the former and R = 6 − 18 for the latter). RX J2314.9 + 2243 (R = 8 − 18) has been observed twice by Swift, but there is no useful statistics in one pointing and the other does not show any interesting feature. Last, but not least, PKS 0558−504 (R = 15 − 35) has been observed 17 times by XMM-Newton and there are several papers already written on this source (Gliozzi et al. 2001 , Brinkmann et al. 2004 ). In addition, this source will be the subject of a long multiwavelength campaign in the Autumn 2008 (PI Gliozzi). Therefore, it is not analyzed here. , for which we found Swift data, except for the last one (XMM-Newton). The analysis was performed by using standard methods (e.g. Foschini et al. 2008 for XMM-Newton and Foschini et al. 2007 for Swift), but with the latest version of the software and the calibration data base (HEASoft 6.5 and SAS 8.0). Fig. 1 and 2 , (left column) show the X-ray flux density at 1 keV versus Γ, UV and optical flux densities of RGB J1629 + 401, 1H 0323 + 342, RX J0134.2 + 4258. To compare with the behavior of a typical NLSy1 radio-quiet, we have analyzed the data of Mkn 766. We note that, as expected, Seyfert X-ray spectra become steeper with higher fluxes (see Fig. 2 , right column; cf with, e.g., Papadakis et al. 2002) . Blazars show harder spectra with increasing flux, but this is not true for all the types of blazars. For example, Fig. 3 shows the X-ray flux density at 1 keV versus Γ for 3C 273, a source thought to contain both a Seyfert-like nucleus and a relativistic jet (Grandi & Palumbo 2004) . In this case, the X-ray spectrum displays a steepening with increasing flux, although the photon index is generally harder than that typical of a NLSy1. Therefore, the evolution of the X-ray spectrum alone is not sufficient to distinguish between a blazar-like or Seyfert-like behaviour.
Discussion
It is necessary to analyze also the radiation at optical/UV wavelengths. In blazars, the emission at these frequencies is dominated by the jet and is therefore correlated with X-rays. In Seyferts, the optical/UV radiation is dominated by the accretion disk and the host galaxy, while the X-ray continuum is generated by a thermally Comptonized corona. Therefore, different pattern of variability and correlations are expected (e.g. Nandra & Papadakis 2001).
Among the sources analyzed in the present work, 1H 0323 + 342 is the most interesting case: it shows some correlation with optical and UV fluxes at the highest X-ray fluxes, where the X-ray spectra can be well fitted with a broken power-law model extending to hard X-rays (Fig. 1 , right column; in these The presence of such a hard X-ray component, together with an increase of optical/UV fluxes, can be likely attributed to a jet. 1H 0323 + 342 appears to be like a X-ray selected flat-spectrum radio quasar (FSRQ, see Maraschi et al. 2008) , where, during quiescence, the X-ray emission is dominated by a corona and the jet contribution is negligible, while the contrary occurs during outbursts. The jet radiation overwhelming the corona is indicated by the emergence of the hard power-law component. It is not possible to make a firm statement, given the low statistics, but surely this behaviour is very uncharacteristic for a narrow-line Seyfert 1. Also RX J0134.2 + 4258 shows a hard X-ray spectrum (Γ = 1.5 ± 0.2) in one pointing, while the remaining pointings display the typical properties of a radio-quiet narrow-line Seyfert 1 (Fig. 2, left column) .
The case of PKS 2004 − 447 has been extensively studied by Gallo et al. (2006) , who also noted a blazar-like behavior of the source, possibly with an additional Seyfert component. The X-ray spectrum is well fitted with a broken power-law model with Γ sof t = 2.0 ± 0.2, Γ hard = 1.49 ± 0.03 and E break = 0.66 ± 0.08 keV. We note that the soft component (0.2 − 1 keV) is strongly variable (RMS = 16 ± 4%), while the hard one (2 − 10 keV) is consistent with a constant (RMS < 8%, 3σ upper limit). This suggests a different origin of the two components and a behavior similar to Low-Frequency peaked BL Lacs (LBL, cf, e.g., Foschini et al. 2006b ).
A similar case is SDSS J172206.03 + 56541.6. There are two Swift observations with significant changes in the X-ray spectrum. On June 23, 2007 data, the best fit is obtained using a broken power-law model (Γ sof t = 2.8 +0.7 −0.4 , Γ hard = 1.5 +0.5 −0.6 , E break = 1.0 ± 0.4 keV), while 11 days later the X-ray spectrum is best fitted with a single power-law model (Γ = 2.4 ± 0.1). The X-ray and UV fluxes increase from the first observation to the second one. We decided to try a fit of the SED built with these two Swift observations (Fig. 4) and we adopted a modified synchrotron self-Compton (SSC) model by Maraschi & Tavecchio (2003) to which we refer the reader for more details. In the present model, the optical/UV/X-ray emission is generated by a disk plus a jet. The distribution of electrons is shaped with a broken power-law with index n 1 from γ min to γ break and index n 2 from the break up to γ max . The parameters resulting from the fit on the two data sets of SDSS J172206.03 + 56541.6 are basically the same, except for the γ max , which changes from 4 × 10 4 to 10 5 , and n 2 , which decreases from 3.6 to 3.2.
The X-ray emission of the low state (the broken power-law model indicated above) is modeled with a synchrotron plus inverse-Compton components: the former takes into account the soft X-ray emission up to E break ∼ 1 keV, while the latter can explain the hard X-ray radiation above that energy. In the active state, the peak of the synchrotron emission moves to higher frequencies and the X-ray energy band is dominated by this process, the behaviour expected from a HBL. Another possibility is that the jet is dissipating its energy beyond the narrow-line region in NLSy1, like in the case of RGB J1629 + 401 (see below). Obviously, the final word on this modeling can be written if and when Fermi will detect it: according to our estimates, the source could be already detected after a few months of exposure.
In the case of RGB J1629+401 there are some hints of correlation of the highest X-ray fluxes with high UV flux (Fig. 1, left column) . For the modeling, it was assumed that the dissipation of the jet occurs outside the broad-line region and therefore the non-thermal emission can be modeled with a synchrotron self-Compton (SSC) model. See Maraschi et al. (2008) for more details.
Conclusions
The analysis of the optical-to-X-ray data presented here suggests that in the class of radio-loud narrow-line Seyfert 1 galaxies there are some sources with interesting behavior, in some way similar to blazars. There is no "unified way" for radio-loud NLSy1 to be similar to blazars: basically, in most of the analyzed cases, the X-ray spectrum, generally soft, shows a break with the emergence of a hard component. In one case, the X-ray spectrum can be fitted with a single power-law model with a very hard photon index. Therefore, it appears that there is a Seyfert component (represented by a disk plus a Xray corona), but sometimes the X-ray spectrum shows an evident change of the shape, together with correlated changes in optical and ultraviolet fluxes, suggesting the strengthening of a jet emission. This occurred at least twice for 1H 0323 + 342 and at least once for RX J0134.2 + 4258, PKS 2004 − 447. The observed changes in spectral shapes and fluxes can be interpreted in the framework of the aborted jets (Ghisellini et al. 2004 ), but considering that sometimes the jet is launched successfully and then the source becomes radio loud.
Another possibility is that the jet dissipates most of its energy beyond the narrow-line region, like the blue quasars of . The cases of RGB J1629 + 401 and SDSS J172206.03 + 56541.6 can be explained by this theory.
The flat radio spectra reported by other authors (Zhou et al. 2002 , Komossa et al. 2006 ) support the interpretation of a jet origin of part of the emitted radiation, but the data available are not conclusive. γ−ray detection of these sources with Fermi above 100 MeV would be the decisive signature of the presence of a relativistic jet.
